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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a small-volum 
mounting, low cost optical communication network system 
with a comparatively small scale configuration. 

SOLUTION: This optical communication network nod 
system is provided with input terminals 111-11n, 1: 
optical branching devices 121-12n, a passing-by optical 
switching circuit 101, 2:1 photocouplers 151-15n, outpu 
terminals 171-17h, a drop optical switching circuit 102 
output interfaces 13-1-13-mn, input interfaces 
14-1-14-mn, and an inserting^optical switching circui 
103. Since various optical switching circuits ar 
separated and only a required switching state is 
supported, the number of useless optical switchin 
elements are reduced. 
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*ii«^y h7-? Kil«T-{4, A*3fe7r^/< 
*cotti&<0 1 cocoffi§:fti!{iftco56fi-i§-£ Kny^tii 
t, AM7r -f/^cott^coi{)<7)<oejtft?Sftco*« 
KSEl* LTfll* 7r-f /^cottigco t co 

CO Srffig; L T V r /^cott^co t 

co^m-r*£t**nrt6tft^o 
[oo3 2i gpt>, £<o*a«*y h«7-^ • j- vm 
Btcisv^-c, Ati^i 11-11 ntcA:tt$:h.7t}&ft^ 
S«^-*«4*^-K# 1 21-12n(:i <)frlS£*U ji 
SfflTtX-f -y^HK^l 0 1, Kn7 7"ffl^^ y^-® 
KM 10 2 «5W*^A*$*t*3&», Fn 7 yffl*X-f y 
^•lie&^l 0 2 HA7J§tL7t?fe«#S«#*l4, 
fci^CKn y 778** -y ^El^ 10 2 c0tn*!3g 3 
50 7 1 - 1 - 3 7 1 - (mn) cottjgcofcco^m^-f -5>£ 



-6- 



11 

ttfoI&T$>Z> 0 ZZr-?)m?)Wi3 7 1-1-371- 
(mn) l±^m<7)tiit)-i >?7x.-X 1 3 - 1 - 1 3 - 
mn^&%lZitT^h<7)r\ ^fi<7>A2j*gl 11-12 
n IZAJj £ ft£&«^fi«^Offigft&K<0*«-i§-£ 
SeOtnTJ-f >?7x-^13-l-13 -mntOttl 

[0 0 3 3] — aigfflTfc^ ^ y ^•UKjS 101 (-A 
273*ifcifcft#»B-9-Wt, ±i£L*:J:-5KA;*j7y>lV"? 
f<0ffi£o t> <0<r)fttitfo *#-5§-£tti§:ftifcgc7>7fc 

©•f-ugeifc Lraj* y r -<n<F>&g,<F> & o-^tn £ 
himm.^h^> a X. \t>J>?y*-x 14-1-1 

f-ia&m o 3 t-A*$tt^,„ ^ b^**^ 

®&m 0 3CKU4±«L^:J:?i:, A#S§4 0 1 
-1-4 O-mn^tt&O&OK^t&ttitft&fiO;*; 
«-f-£ffi£ftj£filC^& LTBJ*S 4 7 1 - 4 7 n Otf 

&ft <r>^mt)-rz> z t mx~&2>o 

[0 0 3 4] fit, 2 : 1*^#1 5 1 - 1 5 nf 
{i^>-9— b^^W y^-|iIKffll 0 3<?>mi)fttMi& 

mitX'i v^-m&mi o i<om#*i&-s-irr£^\ # 
*x-r y-^iiK^cofsr^A*$^7t7fe<i-^5rttit<7>aj 

t art l ft - k t \zfo *o #x. & £ t nm~?& z> tz 

■t}iOFF&Mt-f2>j)\ j&wimft&i£fi-C'g-&£*t 

& -t •? uaaMa* **t £ b»-c s * „ 

[0 0 3 5] t^oT> iojtat*? hy-^ • y — K 

^BTJi. Affi#^K^036«-^&l^«76«-s§-£A 

ztiz£t)mmziEHM.2*tz>zt7!>*nmt%z> 0 mk. 

tf, Xts4y?7*-*1 4- 1-1 4 -mnfrhl&m 

103 \zxts Lri&y - K^fis*-*-*. i«fo/- kt? 

liiiiifflft*^ ?*-HIHI|l 0 1 £i2J9 ^x.^, i t K J; 

*®wm i o 2 ^mTomz-xmmytm^ ko y y^sor 

[0 0 3 6] X> ioftiHB* y b V — 9 • J - K*S 
£\ ^«#««^ : &^W«I(c®iaLT#x.^i:, A* 



(7) ftmW- 1 1 -2 7 7 0 7 

72 

»K W-2mn«^Si: 2*1, to*«Jiiii§«-^ffllc m n 

$ti-5> 0 -e-ttafe, %*o^ttr-i±Am^^rao«j)}#x. 

7tv h Ui>y. • (2mn) 2 = 

4 (ran) 2 §^^1^02X2^^7^ 

iSffl*^.^ 7^IhII&^1 0 1 (-fimiS#fi$n^n^:o 
it? 7 << '*frh<r)%tf\t>ZK, mWi&&2ittznm<n 
10 ittf&jiZti&tzib, 112tc^t7tJ:d(c^«#fi^^ 

i§ffl*^-T y^lHlK^l 0 1 tCli (ran) 2 'fBOTfe^-f 
y ^m^*^fl t ft ^» o X, Kn y ~/Mit^ -i y ■f-lalK 
^1 0 2lC{im^*$Kfcn*<7)^:7T'f/N'^?><03fe 

3izmLtz£ : ?i,z®.&g>&i&m(fi){zmmLtz-?i- >)? 

10 2tCli (ran) 2 fl<D2 X 2*X^f 7f f 
tZti.Z> 0 m\z, -f>t-H*^yfB»«10 3 
20 KI±mn1H<7>;fc1i-§-rt s A2j£*U m?S#-S$tL^: n*<0 

^mftlzmfflLfz-? V) • y-^ 

>"9— H^-fyfMl 0 3(C(± (mn) 2 <7) 

[0 0 3 7] dftlCfc IJ, *^Jfe{?!l<D^STii, ft 3 
(ran) 2 fiOftX'f 7ftfi£«5li:t4#, -tt{± 
ft*0*«"?ifcRfc3*i.fcft (4 (mn) 2 IB) J: •) 
(ran) 2 1B^ft<, ffifefin^ Ktt?^-2> tOtft 

S4gmi.A*'fV?7j:-^ 1 5 1 1 - 1 5 1 n 
;6><bti};>K >^7i-^ 1 5 2 1 - 1 5 2 n^<7>&1fiti> 
■9-*- b LTv^otc^L, ^HJfiCT^a-eJi^Uft 
&iK#c$t bA^J-f >^7x-xi Kny T'ffi 

ief-/?7x-^tois) b Lri5<b-r. & 

t>4>9? *-*<r>~mz%m^®MWL*&Wi-tZ> 
t, *<7>S- K^iijil-^^OgftfrlitBt*?-? Zt 

40 wvmt&So ztiitytfrt&uiziLiofmLxmcjtm 

4 y ^-laiK^ 10 1, Kn y 7mjt* 4 

•y^mmmi 0 2 e>mijiz\jj2iiz>tztbiziir&t% 

So 

[0 0 3 8] H5(i» m&mut*-! y^mwmi 0 1 co 
^L/c*>o-e** 0 zommmit^-i y^-mvm^ 9 9 

l±. rfcltfc (M. Nishio and S. Suzuk 
i, "Photonic Wavelength — Di 
vsion Switching NetworkUs 
50 ing a Parallel A — switch", 
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SpringerSeries in Electro 
nics and Photonics, vol. 2 
9, Photonic Switching II (E 
d i t o r : K. Tada, H. S. Hinton), 
pp. 287, Fig. 2, 1990) KiEffcStLT^ 

[0 0 3 9] BP*,, Z<7)M&mytX<{ y^HlK^5 9 9 
AM5 0 l-50nt A^SftTtftO/*?-* 
nfrtfr-r* 1 : nft5m&5 1 1 - 5 1 n t , A* £ tt 
fcft<0/*7-£m55-lir$-£ 1 : mft£-£S5 21-1- 
5 2 n - n fc, n A^SttfcTfcO? *><£>— o£jijR-f-.l> 
nXl*-b^n31-l-53a-mt, 
7^^541-l~541n-mt, ifcg^&3£5 5 
1-1-55 n-mfc, j£;ft#fif£5 6 1 - 5 6 n 

m#3g5 7i~57 n t z zom-c%mvr 

1 : nM«S5 1 1 ~5 1 n*l : mftfr«&&5 2 1 
-1-52 n-ncoai*«a^<0J:9JCSV^C^^^^ 
fr^mmZHZ <fc 9 (C*^?^TV^ 0 

[0 0 4 0] Wz.\f, 3fe5}-&fl5 1 10tn*<0loli{U 
M5 7 1 tm&ffHzm&ZtiX^Z 1 : raft^U 5 

2 l-llCgi^U ffc<0lo|±tn#ig5 7 2 t&i&lftK 
«»$*trv^ 1 : m*55-l&f£5 2 2 - 1 £<> 
nXl^W? (S&m*ftl^^7^) 5 3 1-1- 
5 3n-mli. n A# $ *t£ftco •? *><0— o£jtiRU 
1 :m*5«S5 2 l-l~5 2n-nliif<OJ:-)(: 
n X 1 }fc-fcl^ ? 5 3 1 - 1 - 5 3 n-mOHOfiC 

[ 0 0 4 1 1 -fH541-l~541n- 
MO<^S#?LTm^-r-5 itf^ltfc&ftOBr^ftKB P F 

^^^FP (7r7 ,| J -^o-) :M*'**JB</»Tfl|j& 
i--£»ii:*Wt6-r*^o «S^§5 5 1 -1-5 5 n 

#1-*ft&«3ltcA#LTa?p-r&*gj£i: LTMfl 
•So X> &g^&fl5 5 1 - 1 - 5 5 n -m«ijg»f«*g 

#4SI 5 6 1 -5 6 ntcliAWG (TV'fftKSn' 

[0 0 4 2] -Oiiiifflft;^ y^il8&^5 9 9 
2>Ztlz£t), &g#S£*Ut7fc#A#385 01-50 
nKXJjZtltzt nX 1 jfc-fel^* 5 3 1 - 1 -5 

3 n-mtiSSS^7-Y 54 1-1-54 1 n-m 
t*®t)&x.2>Z tKX *K A#3g5 0 1 -5 0 n©ft 

#385 7 1 -5 7 nOtt^OtcO-^tB^I- 2> Z. t^tg 



(8) 1 1 -2 7 7 0 7 
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<7>&WH>aim%mfS.) t%Z>o iitlll : „MS5 1 

1 - 5 1 n b 1 : mtfrl&tf 521-l-52n-ntK 
<fc >K nXl^V^?531-l-53n-m(0^ 
cD*>c7><DtC(±A#3S5 0 1 -5 0 n<r><£WfrhW.&g>& 
ZixtzKm^tfXtsZiX&tzib^ nXlf-fel/^^53 
1-1-53 n-m I) A #38 5 0 1 - 5 0 nWftt 

SSiR7-f 5 4 1 - 1 - 5 4 n-mJCJ: IjSiRt^: 

70 II:, M^S5 5 1- l- 5 5n-mCJ: 

*) 1 &<Ofty t 4 /*<7>tt>Km— O&ftOftM-if-^Azfr $ 

tM5 5 1 - 1 -5 5 n-mA f ON/OFFii*# 

o i t k i: o r itm^r * mm-rz - 1 t^m t % *> 0 

[0 0 4 31 061*. Kn^ffl^-f ??-®f&m 1 0 

2 Kn 9 T-fli^-Y v TWWm 6 9 90i 
8M»JS;£^:L*:&co-<?;&£ 0 CIO Kn-^M^-f ?f 

m&m 6 9 9 ji. 0 5 izm-tm&mitx 4 v i-mmm 5 
9 9 <0/*9 V)V A y ^-^<ba*?-g<o^ft#a# 5 6 

20 l-5 6n«t)^iffitUfflv>i,:Wnirtt 
£>&o BP*.. iOKn^7'i7fcx^7fiK«6 9 9 
l±, A#386 0 1 - 6 0 n 1 : n5t^#6 1 1 - 
6 1nt, 1 :m*^ttS621-l~62n-nc, 
nX lft-bl^* 63 1- l- 63n~mt, i&ftSf? 
7-f fr? 6 4 1 - 1 - 6 4 n-mt, ffi#3g671-l 
-6 7 n-mfc^iCOJm^ScLr^;!?, £*0.<bco#H$ 
l± •€■ tL-rttm 5 "Cffl V> tz t O t CO i 

[00441 J^S^iR7-f 6 4 1-1- 

30 6 4 n-mlcli, ^fc^ai^i-^*- KtW(>^:*m#L 

)V9 6 4 1 - 1 -6 4 n -m5rA#M-^3fcO 

?r a#^#t!& t n ^ ^» iss (c-t tut m *> m # l 

[0 0 4 51 i<0KO7n*X^7f||Ki6 9 9l: 

isv^T, ^ft#fi$tt^^«-f-s-A#i-i.t. 

t &izm5<7>m&mitn y^-m&ms 9 9 tms-tm 

«iS^««lc^LTtb^386 71-l~67n-mO 
ttt<Di^|ilM5i t^fg-C^^o i*tli|H5T* 
|!i?gL7t:^-&i:|^«^ % n X 1 3t-t 1^^ 9 6 3 1 - 1 - 
6 3 n -mOA#KA#38 6 0 1 -6 0 nCD£:8&^t><D 
^«#S?*i7t*M-^7>^ge?n.-Sfci6, nXlTfe-bU 
^^631- 1 -63 n-micj: *)A#336 0 1 -6 0 
n Otttit OO^t^ £ ^» i t im^ttzi) •) , 
-eo^lSOiSftS^^ ^;^6 4 1-1-64 n -mlC 

50 -5> 0 
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[0 0 4 6] em*, vm^-i v^-wwrni 

-1" ? iMIS&ffl 7 9 9 l±. A2Jyg 701-l~70n-m 
t> tg#iS7 8 1~7 8ni:, 1 : n56^tt»7 1 
l-71nt> 1 : m*^«H 721-l-72n-n 
t s n X 1 jfe-fcl^ * 7 3 1 - 1 - 7 3 n-mi, 
S*?7-f;i/* 7 4 1 - 1 -7 4 n-mi, ftft£&»7 
51-l-75n-mt, &S#*3I7 6 1 - 7 6 n 
fti2jSg7 7 1 -7 7 n tSr-OflS-C«^UT^>), 

[0 0 4 7] Z.<7)J>y--hmybX'{ y?-®J&m7 9 9 

$ frft ^T'-?S-f o Kfrt& £ itfcttJR-CTJ!} $ ft* 
Tfcft-^fcifcS^fiLT, 1 : n*^#7 1 1 - 7 1 n 

[0 0 4 8] iO>f hffl3fc;W -.y^lll&8l7 9 9 

KfcV^T, ^ft^fi$ttTv^v>3fc^ (1&) £A73 

ft***, -Oir#lc|lI5 0iii§ffl*^-f y^lHlK^5 9 
9 <D«r-£4: mm^XtltS 7 0 1-1-70 n -mOffit 
OfcOOftfi^ftigft&ftlcLTffi^Jyg? 7 1-77 

[0049] z-nbo&mtxj y*®&m mmmit 

*-f ??-®1&m5 9 9, KDy^ffl^-f 7 f@KjB6 
9 9, >f>t- hffl**^ ^^|HlK^7 9 9) £«x.£ 

AM7r -<V*>f ^tt^fcoottigtft&fto 
* ffijg ft LTffl*7r-f/' ^OffitO 

*> o^tB-t* £ t a>*nm t ft £ o 

[0 0 5 0] I, Tfea-d^ y • y- KJIfi<7)*& 

8&*co$lfi<OJ:dlcio<7?3fe^.^-y^|5i|&S|T5| 

[0 0 5 1] 0 8(±. 2 
y b -7 - 7 • " y - Kgt<oi$ii^^ L£ y EI 
r-$>Z> 0 £<03fciHt*y • y-Kilfiii, A* 

S811-81nt, &S#-S5}"St3£8 8 1 - 8 8 n 
1 I 23fe^S8 2 1 - 1 -8 2 n-mi, iiiiffl 



(9) 1 1 -2 7 7 0 7 
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i^>f7fiKS88 01t, 2 : 13fef§-£3£8 5 1-1 
- 8 5 n-mts iSft^Sf 8 9 1 - 8 9 n ttS^J® 
8 7 1 - 8 7 n £: , Ktt -y -fm%7 -i y 1-®mm 8 0 2 
ffi*-f>?7x-^83-l~83-mnt 1 A* 
-f^7i-^84-l-84-rant, -f hffl 
pfe^.-l' y^-@K^8 0 3 t#ffix.btlT^Z>o 
[0052] :<0H, 1 : 2 3fr£-l&f£ 8 2 1-1-8 
2 n -111^.^2 : l7t*S^SI8 5 1 - 1 - 8 5 n-m 

10 OSrfflV^i t**T*#^ 0 X. &ft#SSI8 9 1 - 8 9 
ntCli, H5T*SifHL^«#SfJ5 6 1 - 5 6 n tm 

[0 0 5 3] 0 9ldU iiT-<0iiigffl^:^5f y^llKffl 

8 0 hffljfc*-* y^ilK«8 0 3tcjgffl 
^ft**^ yf-|iIKffl9 9 9 0«B»iJ«^$r^L7tt<0 
-C^^o C^Tfe*^ vT®&m9 9 9Ji. A*S9 0 1 
-l-90n-mfc. ?Rft^*S7 8 1 - 7 8 n 

1 : njfcMS7 1 1 -7 1 n i:, l:m3t^teH7 2 
l-l-72n-nt, n X 1 ^&-tr 9 7 3 1 - 1 - 
20 7 3 n-mt> SSS«7-f 7 4 1 - 1 - 7 4 n - 
mi, W.&m&m 5 l-l~7 5n-mt, til^Sg 9 
7 1-1-97 n-mJ:«irSoTV^ 0 
[0 0 5 4] i^7l&X-< y^0Kii9 9 9tlt A*^ 

9 0 1- 1 - 9 0 n-mtcA*$n-/t?SS#5-S$ttrv> 
ft v>*»^ifcg£fif! 781~78nlCJ:») 

$tt, 1 :n*^S7 11~-7 1nCA»?^c f 

*aip$i±Ei 6 trait kd y v ^®mm 6 

9 g^-g-tra^ftii^^UTaj^g 71-1-97 

n -mK&MZftm^ZmtimtZ Z ti)*»imt ft* 0 
30 [0055] ~CV>ytM4B%- v Y*? — 7 • S — V 

mm~i$lfZ>Vv y7mib7.-{ y1-®1&m& 0 2li, El 
9K^L£7fc*-f v^@K^9 9 9^i3tt-&^ft^S 

7 5 1 - 1 -7 5 n-mZJSL*)®-^tcmf&t LTfflv^ 
i t^pr^-C*>^ 0 iS6, i<^3t:S^^y h7-^ • J~ 
K«g-ei±, 3fc^/f y^0Kai9 9 9?rfflv^<><7)i:i- 
ZOiK Z.til>J,$\-<7)$><Db LT'PBx.ffmn Xm nOv b 'J 

[0 0 5 6] HMW20*ii«^-y h<7~7 • J — 
40 fiT-ti. A7J$tL^igtft^M^^jSft^fi^fBS8 

8 1 -8 8 nKJ; 1 : Zftfr 
m&S 2 1-1-8 2 n-raCil) 2$M££*U iiififfl 
Tty.'f y^llK^S 0 1, KD7 7*ffl^>{ y^EIKai 
8 0 2i:AA?W. -tt^OTfc*-* -y?-[Bie&*8l±. 

-X8 3 - 1 - 8 3 - miXOtft^d^ltiTjt^ £ t 
ftjSftOTt^^LTaigfflTfeX'f -y^l38&SS8 0 1 

50 bmm-rzztiirojmtz^x^Zo >?y 
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x-X8 4-1-8 4 -mnfrbAU2tlt:%:m-%li't 

Ymib*^ ?*-eimh8 o 3 KA^stu 

ffi&K&S^m#&$;K*:A#«^fc£tB2j}88 7 1 - 

[0 0 5 7] — 2f, aiifflTfc^ -f ? ^-lelK^ 8 0 1 Srii 
«UT*4*ff*li, tt^A7J7fc«-§-£fcb2jSg8 7 1 
-87 nC0d*>Offi^O<><7)^m^$-<i-*C t^Sg-e 
4 >"9— bfflft*-f ^f-|lKM8 0 3S^aaffl 
jfc*>f y*-0Ittii8 0 1 Cffi LT<i> 5 1 

-1-75 n-m* j y- h • X-i y *-«M6*Jf o TV»* 
^-tt^^ON/OFF-t'&ClttCic.r'f >-9— 
Fffl^'f y^leIKSS8 0 3 i:, ilififli^te.X'f y^-Eft 
S38 0 1 t^f><Otil^«-^**|B|B#lC2 : lftig"£-f*8 
5 1-1-8 5 n-m^A^J-r-SC: t?rIaIST'§. j£g 

[0 0 5 8] *iS09 2 OMi^ -;h7-?-/-K8 
eii, Hifcfcl l <o i> <r>x<o$L&&-&frm&RXf%5mM& 

[oo59] m i o i±, 3 iz&zytmm 

0- C*^ o wOftiHi*-;/ F7-^ • y-K^gi±. A 
2)3gl 0 1 1-1 0 1 ni> 1 : 2MiSl 2 1-1 
2 nfc, iiafflTt^'f y^-HK^l 0 0 1 fc> 2 : lit 
f§£"3£ 8 5 1 - 1 - 8 5 n-mt, t£#£^8 9 1 - 
89ni, m#S§l 0 7 1-1 0 7 nt Kn-;^ 
^'fvfiKSl 02t, 03- 

1- 10 3 -mn t, A^0^7x-^ 10 4-1- 
104-mnt, >f hffl^-f y^lfiIK^8 0 3 

skmi o 2^<bm#$fr7t*#waj2M 

* 1 0 3 - 1 - 1 0 3 -ran tC^Stt^SU^a^ffi 

* § tt * J; 1 1 c & o x v o 

[0 0 6 0] Atl-i >?7 — 104-1-104- 

titzm%-n>y— \-m%*<< 7f@K«8 o 3— xti 

S-tf&o il3§ffl*X'f -y^-lalK^l 0 0 1 it. @6^ 
Ltz KD7 7I*X^ vT®mm6 9 9<7>ffi#Sg6 7 1 
-1-67 n 2 l-JF Lfciiififfl:*.* 

-f ^Il&iSl 0 1 T*ffiv>£?£fiai&S£2 5 1-1-2 
5 n-m?r«^t--S»C tic* *)mf£*I1&X'ih2> 0 KD7 
-m%*4v*f-WlSm \ 0 0 2(±, S6{C*L^«^:<0 

*®&m&0 3\im8X'mwLfcmm<7)i><Dim^2> o 

[0 0 6 1] £Djfcaft*? h?-* • y- K^glCfc 



(10) ^fH¥ 1 1 -2 7 7 0 7 
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&&fi«9*fI-i§-£m;£K >^7i-X 10 3-1-10 
A^V?7x-7104-l-104-maO 

LTffl7j3§ 1071-107n<D-? ^cOttitO <t> 
^di^^-*^»ii:^prfifC*^o X, A#3§1 0 11- 
1 0 1 n<De£<0&OlcA#$*t£tt;&&r&ftOft«-^ 
Srte&fc&ftOjfcM-^K^&LTmtlKl 0 7 1-10 

t ^BB&au o o uuF-f h 

jb*** v^m&mz o 3 « 

*«MB*#oTV»*fcl&, 2:1*^851-1- 
8 5 n-rnXm-S-f 2> tZiZM^frheyitm^tfAtiZ 

[0 0 6 2] HJfeCT 3 OftiHl* y h 7 - 9 • J - K» 
fiOi»£\ Slife^l 0^glCfcv-T2 : l^-&S*ffl 

20 l$U?£<DiiS^£?ToTftf£lci£g^M£fH iW* 

^.c lit, *ife^Ji ot<otii, iSfi#-*gsy f 2 : i 
&mit*<{ yi-®wm*\z<£ix^z>) <ox, i^-et 
[oo63] in 1 1 1±, *^<ohm^ 4 K&zitmm 

E|-e*>-&o z\<OltMm* v b V-9 ■ J- KSgJi, A 
30 *illll-lllnt, ?Se#*»-8IS8 8 1-8 
8nt. 1 : 2*^-KSI8 2 1 - 1 -8 2 n-mt, ii 

mmytxj vrm&mi 1 o 1 1. 2:1^^115 

1-1 5 nt, ffi;frSSl 1 7 1-1 1 7nt, Kn?7 
ffi^-{-yf@M8 0 2 t, ffi^-f>^7i-^.l 1 
3-1-1 13-mn^ AJj-J > 9 7 x. —X 1 14- 
1-114-mnt, -i y*t- hffljfeX'f -y^-lsl^ 1 

113-1-11 3-mnJCSM$*t^a5Sfi 

[0 0 6 4] A*r/^7x-^ 1 14-1-1 14- 
mn»±, itLg«:tc«a$tt7t:mo^gB^a^t.A*^ 

titzm-zi-ov- hmftx* y^-m^mi o 3 (07 

-^ATJ^-a-^o fa. IjaiJfc^'f-yfBBjBl 1 
0 1 tcRQ Ltt, 0 7 lc^L/cW«:oi<7>^ll4 tc^L 

[0065] z\0>ytmm*y • rmmza 
so ^i&m^ytm^-tmti'i >?7*.-x 1 1 3 - 1 - 1 1 
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&*) s XtH y?y^-Xl 14-1-1 14-mn<0 

m^rlzm&LXmtls8l 17 1-117 n 

11-111 nHA^J$tt/-«jt<r>?SS<r)^#-f-^'tt#. 
fc&ftOftflre-USEi* LtdlM 1 1 7 1 - 1 1 7 n O 

Jiiifla*x-f y^m&mi 1 o iso'v bffl** 
4 v^w&m i o 3 itmtsm^^ix^fim^-t^mm 

*#oTV>&£i6, 2: lM^H15 1-15nT*|S 

[oo6 6] 4 (ojtmm* ? hv-? • vm 
wnm-frs nmm 1 <?>mmr~m^tzibfrm&i 21-1 

2 n<7>^«^(RS^ftx.T^{C?g[«#fi^-aiS8 8 
1-8 8 nSO^l : 2*^-KSI8 2 1 - 1 - 8 2 n-m 

IKi 1 0 2 K^iftTV^&g^fi^StgSrfl.g&KlS: 

tt tz tt £ <7) t\ :it4 i t mmz 
[ o o 6 7 1 a i 2 1±, ^w<o*ife^ 5 iz&zitmm 

^f'^IfSil 2 9 9 0iifflSIMSJ&£^L£i<7>T-<fc£o 

^fta** y b v - 9 -j- vmmtt, m 1 ^m-tm 

mi 2 9 9i&m.LX)&Z> : i><7>X'$>2>o 
[0 0 6 8] ZZXVM&mit** v>HIMPIl 2 9 9 

it, A#yS 1 2 0 1 -1 2 0 nt, ^#m^fitS 1 2 
1 1-1 2 1 nfc, JLY-Y -X^';fl251-n- 
1 2 5 n-mfc, jfcR#*S£5 6 1-5 6 nt, in*® 
1 2 7 1-1 2 7 n tSr-KOJOlT&igcLTJg:^ #fflStr 

teEl 1 Xm^tz *> <D i: TO Cffi.m<D 4 o £ t tJSpj- 

[0 0 6 9] Z<?>7 i£ft#*#gtfj 1 2 11-12 
1 n&rf&ft^-SiJS 6 1 -5 6 n(±. l!i>r*&T"^AW 

g (ti^-^kmhw^) zm^zztAmsmt* 

oTV>& 0 h •X'fyf 1251-n-125n 

y-F-X'f'/f 1251-n~125 n-miCte, * 

Ox *W(il^<?) O N/O F F 0 f i^lliti^o 
[0 0 7 0] i<0iii§ffl^X^ 7f@K«l 2 9 9-C 
A#3gl 2 0 1 - 1 2 0 n-^A#$*L.2> 
* J iS*#S^-RI#l 2 11-12 1 n-CiS?S#-fi^-gl$ 

1 2 5 1 -n- 1 2 5 n-mtxA^?<x^o 3fcy- h • 
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*4 2 5 1 -n- 1 2 5 n -m^«bomtJli, i£ 

l#l§5 6 1 - 5 6 nCA^?tl, -iT*tft#tL 
fc^tiJ^ig 1 2 7 1 - 1 2 7 ntC{li*?*V^ 0 
[0 0 7 1] ftoT, iligfflftX'f yfBRMl 2 9 9 
lis *«^*3ilfcA##0}*>©Wao*ftO*.fca! 
BffLTW^iSft^gLTtn^igl 2 7 1 - 1 2 7 ntcai 

^liA#£ft*:ft;$*aj#$;a;&m#Sgl 2 7 1-12 7 

iO v> 0 

[0 0 7 2] £0* YV-t • J ~ 
gO^£\ aSffl^-T ty^IelK^l 2 9 9^v>t^ 

h tz *> iz&mm * n *> i t (i -e $ & v»*», -ft 

it^A^J® 1 2 0 1 - 1 2 0 n Oftl:<7) t <0 

x^z>%LmizM<7>mmmwfrb<oitm-%-Z'( h-t 
z z ti>*nmx&z> 0 kd y 7i-&w>ftunm 
mi (om&tmux&Zo H*tc > Kn^? 
*t%<oxm&$-*t2>w,&. ytm-^immmitxj y^-m 
20 mmi 2 9 9im^xtati^fii>^ z<ot ziz^mw. 
iza^x kd y f-r^ytm^tyty- h • *w 1 2 

5 1 -n- 1 2 5 n-m£fflv>-Og»fU iii£ffl3fcX-f 
•y^lilK^l 2 9 9^f>tB*$Hi-^v^ X. i^it* 

1 0 3co*«-^Jg»f«^^fflv^rjiiBft. -f V* 
- bffl^'f y^lelK^l 0 3^«bm^l$-^^v^ H 
tc, Y-t&ltm^*. Yuy-fZiXX^X^ 

hWL&\z4 >-9-- Y-rz 0 ioi ^ tci-tL(f, 

50 itLt*y- K^is^-r-&i t-t)^mx$>z> 0 
[0073] mmm 5 -y w-? • s-vm 

tz%\,>mmtt:<ox, mmm 1 <7>mmtmmzjkx 

&]L1>^Bimx$>2>tz)t>, mzv#uvijs*) > yx*>z> 
ytmm* -y YV-9 • J- K4rfin^ He U>fyf|t 
*^<) ««i-^-i:^nrtfe-t?*»). Z<7)£ n km®. 

-/-Kio.****2^rm (*«-?-* s A*$tL^^ia] ( # 

40 VHZytm^tftiiUZtiZTilft) izm.btiX^2>tz)b, M 

4>i— v-rhm^&Wi&tznmzitTk^ 4>v 
-h-rz t mm-t z, t <D®.&mm z ms-r 

TO/- Kt^iift^rft^ it^pTffi-e*)^o SONE 
TO'JV^O*ft-»=iJV»rt, JZffi (Feasibil 
ity Study of a High — Speed 

SONET Self-Healing Ring 
Architecture in Futurelnt 
50 eroffice Networks", IEEE C 
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omraun i. Maga. , vol. 2 8, no. 1 
1 , pp. 33-42, 1990) £#BB-f tuf, R« 

2 y- Kt<7)SBK)«io^y- KtoiififcAa 
vmmz&^T, itr-hxj 251-1-12 

0 , l£^l±i£S#fiS| 5 6 1 - 5 6 n Sr?*;* •>/ * 

[0 0 7 51 SS*fe08 6«3}fciHt*y b 7-j> 

• y- K§t6t LTIi, HI, BUXiFBUTKWl,*: 

Ioo7 6j i<o<t9u, ta#3fcfg-§-s-;g»f-r<5>-i:a* 

S^i^nf (tg §£e£fi3* htrfiffgMREB: 

[0 0 7 7] 0 1 3 li, *f&9§<D^*fefc| 7 tcft«%a« 

M1 3 9 9 0«BSf«BS:*^L^tOT*^ 0 
[0 0 7 8] lO^^f ?<f-W1&m\ 3 9 9»i. M9K 
TFLtzjtXJ ?1-mi&ffl9 9 9KfUB$*t&*><D-e, X 
Tjygl 3 0 1 - 1 - 1 3 0 n-mt, ^^-*«/77 l 
311-131nt, l: mTfrfr&tf 7 2 1-1-72 
n-nfc, nX 7 3 1 - 1 - 7 3 n-m 

*gSiR7^^^7 4 l-l-74n-mt, 3fcR 
^«S7 5 1-7 5nt, ffi?JJg 1 3 7 1-1-13 7 
n-mfc£.l<OKg-e&iKLTj£t), #8BKi±0 7 "Cfflv* 
o t r e«j£<o t <r> *m i t **nim t & o r v> 
<&» ft, *9-ii y-?"7 1 3 1 1 -1 3 1 nli, jt7r 

•f a c o Tst# i t iz x *) mat. s nz> „ 

[0 0 7 9] BP*,, i<0^^ y^lUK^l 3 9 9<i, 
09<O^^f <?f-BBM9 9 9<r)®mzm^hfrX^Z> 
tR#l§7 8 1 - 7 8 n&tK 1 : n*««»7 1 1 - 
7 1 nOft*?*) ICX^-a v ?*? 1311 -131n* 
fflV^tOfil,, X^-* y 7"5 1 3 1 1 

- 1 3 1 n t LTml!/ntf)H^|v^ x t Lfe 

x : x (xA^jxtts^) <o^M<r>i><mm^. 

*t-r*U::A7JSg 1 3 0 1 - 1 - 1 3 0 n-m;*><bM&& 
iS«<07fe«-^S-A*$tvi«t:9lc-r-5»o ft, 13 11- 
1 3 1 nWjfco*:*- HriimeigEL&nj;^ ICf 
<2> o 

[0080] X?-*7y7l311-131n <0-?-*L 
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£>, Ztlt,<OX?- ■*77 r 7l3 1 1-13 In 
ft^SSJS^TlWJ-l&ffO 2 oofS:© £11 -I t t>W 
*T**o i^^i|119 0«fiKt[^«tCn : lTt-tl- 
^^73 1- l- 73n-mT*MU «SS«7-f* 
* 7 4 1 - 1 ~ 7 4 n- m -Cj§#?-f ttf^M 
-t£tiJ2jJ8l 3 7 1 - 1 - 1 3 7 n -m^fflft £ 

/0 [0 0 8 1] ^c03feX^ -y^HIKail 3 9 9Kj£ft#S 

il K0 9 Oft* y -^ISg&lB 9 9 9<r>W> 
-£t\B]W.l<ZAtimi 301-1-130 n-m<0fiIW 

^o^Tfc^-f-^e^^fttrigjftLTai^i 371- 

1-13 7 n-nKOfiitWtO'Nm^-r^itdfprtfe-e 
X, Zffjyt^-i y^m^mi 3 9 9THE907fc 

-7^iaKa?9 9 9 tra^icv^^^^^ h^^* 

20 tfi^iSfty 1 ! : n7t7»KS?^St^S — H 

[0082] 01 4ii, ^mommmsizmhjhmm 

*-y • ; - VmW.lzffiz_b*-Z>m<r>4 >*-v 

ffl*^>f yf-'HHHHl 4 9 9 <r>MUmf£*mLtzt><7jX- 
$>h 0 iO>fVt- hfflTty.'f -y^Eg&ijai 4 9 9Ji, 
0 7(C^t7 t c^>-9— hJHTfeX-f yfTO7 9 9 ^ft 
ffl^tt^^co-C, A#38l 4 0 1 - 1 - 1 4 0 n -m 

X?-*7 7 , 7 1311-131nt, l: m7t:7> 
tS721-l~72n-nt, 2Xl*-bl/?^73 
50 l-l-7 3n-mt, tSM7-f ^^74 1-1- 
7 4 n-m t«t«#7 5 1 - 1 -7 5 n -mi:, 
?feft#fiS7 6 1-7 6 nt, tb*^l 4 7 1-14 7 
nt?rC:<D«It?^LT«>), &mz(±m7 ~?m^izi> 

<otmcmf&v>i><ozm^zc\t-t>*T>rmt%:<>x^& 0 

ft, X^-*y-7*9 1 3 1 1-1 3 1 nW\ SI 3-0m 

^fzi>v>tmcmj&.<r>i><7>*m^z>zt&T'&z> 0 
[0083] ico-r >*)■- Ymyt^j ??-mwm\ 4 9 

9-Cti, ?S«#S?tLTV^v^'(t-f- (lift) SrATJ-f 

40 2>i>\ z\<r>t$\zmi\zm\-.tz-< y^-hmtfcxj 
®&m 799 vm-st mm^xtim 1401-1-14 

0 n - mOttS 4 4 O Ojfeflt* [Z%lte L T 
in^J^ 1 4 7 1 - 1 4 7 n OttitO t O-^ffi^-t-* ^ t 

1 4 9 9fi|170^ V-^- hfflTfc^-f y^@K^7 9 

9 tmmz-?)\<^*v* h^m^mmx^i,a\ 4> 

•9— hfflTt^'f -7^-|lK^7 9 9tC-£<5|-e*o7c^ft^ 
IM^l : n^llS^^^t^^^*!), -JBWa^t 

so [ o o 8 4 ] ft, ±m Ltz&mmm<r>7tMm* ? v r> - 
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* ■ j- rmmxa, &mt*4 y^-mmm (M&mit 
ra— e^<rfenjftBTf6T*»). Affi^s*.**®-^ 

& (mn) b l?n»rt**»«« (iiJ;*H > * 7 :n 
-*o&) ^ v*- h-f*ftffi-S!-<7>& (A2Kv*7 

-era— r*&'j&^ii&v> 0 stc, it*4 vf-m&mtL 

nTigf^^t. m&^S£:ft.£*£l?(rJti: LT^*^ 

^ft^^stSf^SK**) -c&&„ iDx.T, 
[0 0 8 5] — ^HifeCTTSi, ftx^r 7^-mmm<r> 

|Ci9V»T, ftSHtSfOl — -v-lESjS&frO ON/OF F£ 
[0 0 8 6] flli:S, ±«Lfc*SHifc«Oi|B»«jftKML 
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LfctOKI&JtStl&v^ Jfc^-f yf-tcji, LiNbO 
70 [0 0 8 7] LT, -B.ft£«S£(C«fc 0$ 

sit * tc l x *> h w xm^<r>$L& <n itim^ 

ftMTOSBT**. iifc:T. Shiragak 

i et a 1. , "Optical Cross — c 
onnect System using Fixed 
— W avelength Converters to 
Avoid Wavelength Blockin 
g, "Fitst Optoelectronics 
20 and Co mm unications Confer 
ence (OECC '96) Te c h n i c a 1 D i 
gest, PD1-5, pp. 1 0-1 1, 19664 

mm-r turw x ■? ia-s^ast it*i 
r-£z> 0 ssSESr&AL&v^- Kttataxu** 

# W — V -5. * - K t £ $J •) & £ t <t 

SW^ift^gB^-^feiSLrv^) -c*-i,o itt«bJi<prtt 
- k t «^4ttA i,xmn*w tz-ttz*:- k t •) # 

40 [0 0 8 8] H^lC, ^-#7T-</^^^KttegS# 
i-£4Td«J£t LT. jtlK (T. Shi r a g a k i 
et a 1. , "Optical Digital C 
ross— Connect System Using 
Photonic Switch Matrices 
and Optical Amplifiers", 
IEEE J. Lightwave Techno 
1., vol. 12, no. 8, ppl490-149 
6, 1 9 9 4) KU^ftx^hmm^^ilK *§&W 

so <7)smt, ^ffiy r 4 '*<D&mm®.*$tk.x^m%m* 
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Afc*«**t4. lot, z<r>xm<7>mmi, 
m%m^rRv^%m^m-<r>it^ j y *@nmK a 

[0 0 8 9] £*U_*fU *3§IPitM±, affl7r^A'5 

■^t^m^tm-wtitm—oytx-i y^-m&mizAjjz 

X> -tfBinWo f i g. 2 4 J <o^<Or'i>*^;p • ^nx 
Ns xni U33tt**>w v^iafMPi*rruNw xns 

[0090] »fKtoffi«i lti±, ^rmtc^^^-f 
z&&-rz>®f&i&-z>x^z^ii\ *&mxu, m&m 
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[0 0 9 1 ] 

[S&WO$j#] JGLtKJfc'«fc*l> , 
h7-? • y- K&BK«fc*Uf, ft** ■yf-BIWI*« 

M-^. X 7 iz LX^i,<7)X\ lo^^-yf 
[0®Oftffiii&I£9?] 

[0 1 ] *skw<r>nmm 1 ?h7-^- 
; - vmw<vm*M}&zirsLtz7-v y ?®xt>Zo 

[0 2] 01 y h 7 - ^ • 7 - KtgfiK 

[0 3] 01 KTF-f-Ttmm* y Y V - 9 • J - KHglc 

$kx.h*th yxt-9 -/mitx-i v^-m^n-m<r>mmm 
[04] 01 iz7Tsir±Mm* y hv-f ■ j- Y-mm.\z 

[0 5] 01 \zmt itmm* y \- r> - ? • j - rmmz 

[06] 01 \z7F-tymm* y v 7 -if • j - vmmz 

[0 7] 01 iZTH-fltmm* y Y V — i> ' J— Kiltttc 

mz-hKz>4 >*r- Ym%x-< y*®&m<r>%m<r>mu 
[0 8] *%m<r>%i&ffl2\z%z,%mm*y yv-? • 

[0 9] 0 8 (c^-f -y h 7 - ^ • y - K^gtc 

^ y y rm&mizmm wmttftx 4 y ^-m^m^mmm 

[010] *&m<r>mmz\z%z>jtmte*y yv-? 
■ y- Kgfoi$iS^fLtro7 ^0t*<& o 

[01 1] *l&^oniita|4 tC^^^jHi^y h7-^ 

• y- Y'&w.<r>&*mwL*7FLfz~fuy tmx-hho 

[012] *fSW<0HJft^l5lC#-?>7feiHt^ y h7-^ 
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[mi 3) *%w<DmMm7 izmzftmm*? w-t 

[01 5] ftJfccoftiM*? ■ J- Kgg (jfc 

^n^a^? (. • ;-K||) oi^i^U/n jo 

i o i mmmit*4 y^-m&m 

102 Kn - y yfflpt;^ -f 7 *®t&m 

103 w hffl^-r vf-m&m 

lll-lln, 2 0 1-2 0 n, 1 5 0 1 - 1 5 0 n 
171-17n, 271~27n, 1 5 3 1 - 1 5 3 n 
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1 2 1 - 1 2 n 1 : 2 itfr%L& 
1 5 1 - 1 5 n 2 11 %M&& 

1 3-1-1 3 -m n, 1 5 2 - 1 - 1 5 2 -m n th 

14-1-14 -m n, 151-1-151 -m n A 

2 1 1 ~ 2 1 n , 1 5 4 1 - 1 5 4 n &g#S#SiS? 
221-1-22 (mn) - (ran) 2X2^X4 y 
f- 

251 — 1— 25n— m, 551 — 1 — 55n— m, 1 
551-1-1 55n 
-m &ft^&f|- 

2 6 1 -2 6 n, 5 6 1 -5 6 n, 1561-156n 

5 1 1 - 5 1 n 1 : n^l^S 
521-1-52 n-n II mltfrmW- 
5 4 1 - 1-5 4 n-m ifcftSiR:? -f A'? 
1 5 9 9 ftX-f ^lie&Si 
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